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^^ndTTFnts ^ the Cfalms: 

This listing of claims will replace all prior versions, and listings, of claiais in me application: 

LIstinfl of Claims: 
Claim 1 (cancelled) 

Claim/Z (previously presented): A network element arranged to be coupled within a worKlng 
path of an optical network, the network element oompnsing: 

a plurality of ports including first and second ports arrar^ed to be coupled to Optical 
earner (OC) links within the wohcing path: 

a switch fabric connected to the plurality of pons and configured to couple the first and 
second ports such that data traffic received on one of the first ar)d second ports is output on 
the other, and 

a control unit, connected to the switch fabric, that operates to monitor for a failure 
within the working path and, if a failure is detected in the working path, to determine protection 
switching data con^esponding to the failure and to insert the protection svsritching data within 
the data traffic being Output from at least one of the first and second ports. 

wherein the data traffic comprises a plurality of data units, each data unit composing a 
path ovemead that further comprises at least one protectton byte; and 

wherein to insert the protection switching data within the data traffic, the control unit 
inserts the protection switching data within the at least one protection byte. 

Claim^original): A network element according to daim^wvherein each of the data upits 
compnses a Synchronous Transport Signal Level 1 (STS-1) and the at least one protection 
byte compnses at least one of the Z3 and Z4 bytes defined within the path overhead of each 
STS-1. 

3 I 
Claim/|<(previously presented): A network element according to dainj^ufther comprising a 

table that includes at least one protection entry; 
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wherein to determine protection switcning data corresponding to the failure, the control 
unit operates to looK-up a protection entry vvithin the table corresponding to the failure yvitnin 
the worKing path, the protection entry comprising the protection switcning oata. 

' Claim^ (previously presented): A network element according to claimXwherein the 
protection switching data comprises a plurality of switching instructions for switcn faorics 
within networK elements associated with a protection path for the data traffic. 

Ctaim^original): A networK elennent according to claim ^^''wherein the plurality of ports 

further includes a third port arranged to De coupled to a protection path OC link; 

wherein a switching instruction within the protection switching data dictates the rsoonfiguration 

of tne switch fabric such that the first and third ports are coupled together; and 

wherein, if a failure is detected witnin tne woncing path, the control unit further operate^ to 

reconfigure the switch fabric according to the corresponding switching instruction. 

Ciaimx (previously presented): A network element according to datm/Z; therein the data 
traffic is defined by the Synchronous Optical Network (SONET) standard. 

Ciaim^(previou$ly presented): A network aienDent according to daimX therein the c^ata 
traffic is defined by the Synchronous Digital Hierarchy (SDH) standard. 

Claim 9 (cancelled) 

Claim >a^previously presented): A network element aaanged to be assigned within a 
protection patn of an optical network, the network element comprising: 
a plurality of ports; 

a switcn fabric connected to each of the ports; and 

a control unit, connected to the switch fabric, that operates to nrionitor for changes in 
protection switching data within data traffic received at one of the ports and. if the protection 
swilling data has changed, to process the protection switching data in order to determine rf 
any switching mstruaions within the protection switching data relate to tne network element 
and, if at least one of the switching instructions relate to the network element, to reconfigure 
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the switch fabnc according to the switching instmction related to the network element such 
thai the network element is configured within a protection path of the optical netwohc, 

wherein the data traffic comprises a plurality of data units, each data unit comprising a 
path overtiead that further comprises at least one protection byte; and 

wherein the protection switching data within the data traffic is located within the at least 
one protection oyte. 

[6 ^ 
Claim >1^original): A network element according to Oairn^QTwherein each of the dat^ units 

compnses a Synchronous Transport Signal uevei 1 (STS-l) and the at least one protection 

byte comprises at least one of the Z3 and Z4 bytes defined within the path overhead of each 

STS-1. 

(I ^ 
Ciaim^>2^previousiy presented): A netwonc element according to claim ;(8rwherein the 

plurality of ports include first and second ports ananged to be coupled to Optical Camer (OC) 

links within a working path, 

wherein the switch fabnc is configured to couple the first and second ports such that 
data traffic received on one of the first and second ports is output on the other, and 

wherein the control unit further operates to monitor for a ^ilure within the working path 
and. if a failure is detected in the working path, to determine protection switching data 
corresponding to Vf\e failure and to insert the protection switching data within the data traffic 
being output from at least one of the first and second ports. 

Claim ;wr{previously presented): A network element according to daim^rturiner comprising 
a table that.inciudes at least one protection entry; 

wherein to determine protection switching data corresponding to the failure, the control 
unit operates to look up a protection entry within the table corresponding to the failure within 
the working path, the protection entry comprising the protection switching data. 

Ciaim^ (previously presented): A network element acooramg to ciaim jjtet' therein the data 
traffic IS defined liy the SynchronoMS Optical NeoworK (SONET) standard. 
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Cidim>o (previously presented): A netwom element according to ciaia\;KCwnerein the data 
traffic is defined by the Synchronous Digital Hierarchy (SDH) standard- 

Qaim 16 (previously presented): A method for establishing an optical communication netwonc 
of nenvork elements and Optical Carrier (OC) links, the nrvethod composing: 

configuring a working path for data traffic t>enveen a first patn-tenninating network 
element and a second path-terrriinating network element via a first set of the OC imks; and 

assigning at least one protection path for data traffic between the first path-temninating 
network element and the second path-terminating network element via a second set of the OC 
links, at least one path of the working path and the at least one protection path compnsjng a 
network element other than the first path*terminating network element and the second path- 
temninating netwonc element, and the assigning at least one protection path comprising; 

inserting protection entries into tables within network elements that can detect ^ilures 
within the working path, the protectton entries compnsing protection switching data that 
indicates switch fabnc modifications necessary to configure the protection path between the 
first network element and the second network element 

Claim 17 (original): A method according to claim 16, wherein the configuring a wortcing path 
for data traffic comprises cQnfigurir)9 switch fabrics within a plurality of the network elements 
10 transmit the data traffic through tne wonting path. 

Claim 18 (original): A method according to claim 17. wherein the configuring a woncmg path 
for data traffic further comprises reserving bandwidth for the data traffic to traverse the first set 
ofOC links. 

Claim ig (original): A method according to claim 16. wherein the assigning at least one 
protection path for data traffic further comprises resenting t>andwidth for the data traffic to 
traverse the second set of OC links. 

Claim 20 (onginai): A method according to daim 16. wherein the assigning at least one 
protection path for data traffic comprises assigning a plurality of protection paths for da^ 
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traffic from tne first network elennent to the second network elernent via a plurality of 
corresponding sets of OC links. 

Claim 21 (cancelled) 

Clainv22 (prevrously presented): A method for configuring a pre-assigned protection path 
witnin an optical netwonc during a failure within a pre-configured working path, the method 
comprising; 

monitoring for a failure indication within the pre-configured working path; and 
if a Allure indication is detected within the working path: 

detennining protection switching data corresponding to the failure; 

transporting the protection switching data within the data traffic t9 
network elements of the protection path, the data traffic comprising a plurality of data 
units and each oata unit comprising a path overhead that further comprises at least 
one protection Dyte. the transporting the protection switching data within the data trafTtc 
comprising inserting the protection switching data within the at (east one protection 
byte of the path overhead and fonvarding the data traffic; and 

processing the protection switching data at each of the network elements that 
requires reconfiguration such that their corresponding switch faPncs are reconfigured. 

Claim^(ariginal): A method according to daim^^TwherBin each of the data units comprises 
a Synchronous Transport Signal Level 1 (STS-i) and the at least on© protection byte 
compnses at least one of the Z3 and Z4 bytes defined within the path overhead of each STS- 
1. 

aaim^4iif>reviously presented): A method according to clainr^aSTwherein the detemnining a 
protection switching data corresponding to the failure comprises looking-up a protection entry 
within a table con^esponding to the failure Indication, the protection entry comprising thq 
protection switching data. 
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ClaifTU^TpfeviQusly presented): A method according to claim,22rwhQrein the protectibn 
switching data comprises a plurality of switching instructions for the network elements of the 
protection path that require switching. 

Claim 26 (cancelled) 



Claini^(previous|y presented); A network according to claim 28, wherein, if a failure occurs 
within the wonOng patn. at least one of the network elements of the first set operates to detect 
the failure, to determine protection switching data &y looking up the con-esponding protection 
entry within its table and to insert the determined protection switching data including its 
switching instruaions into the data traffic. 

Claim 28 (previously presented): An optical communication network of network eiemeriis 
coupled together with Optical Gamer (OC) links, the optical conrtmunication network 
comprising: 

a working p^th comprising a first set of OC links and network elements that are 
configured to transmit data traffic between first and second path-terminating network 
elements; and 

at least one protection path comprising a second set of OC links and network elements 
that are assigned to transmit data traffic between the first and second path-terminating 
network elements if a failure is detected on the working path; 

wherein tables within the network elements of the working path comprise a protection 
entry that dictates switching instructions that must be applied to the network elements Qf tne 
protection path to conffgure tne protection path, and 



comprising a path overhead that further comprises at least one protection byte; and 

wherein to insert the determined protection switching data into the data traffic, the 
particular network element operates to insert the protection switching data within the ai least 
one protection byte. 



comprises a Synchronous Transport Signal Uevel 1 (STS-l) and the at least one proieciion 



wherein the dena traffic comprises a plurality of data units, each data unit 
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byte comprises at least one of the Z3 and Z4 bytes defined within the path overhead of each 
STS-1. 

Ciaim^(prBviousiy presented): A networK according to ciajm 28. wherein each of the 
networtc elements within the first set comprises a switch fabric configured to transmit the data 
traffic through the woncing.path. 

1(5 

C|aim^;W^{pfeviousiy presented): An optical communication network of netwon^ elements 
coupled together with Optical Camer (OC) links, the optical communication network 
compnsing: 

a working path compnsing a first set of OC imKs ana network elements that are 
configured to transmit data traffic between first and second path-terminating network 
e|ements,.each of the OC hnKs within the f rst set comprising reserved bandwidth for the data 
traffic to traverse the working path; and 

at least one protec^on path comprising a second set of OC links and network elements 
that are assigned to transmit data traffic between the first and second path-termmating 
network elements if a failure is detected on the working path; 

wherein tables within the network etefnents of the wortcing path oomphsa a protection 
entry that dictates switching instrticiions that must be applied to the network elements of the 
protection path to configure the protection path. 

Claim >2lprevious|y presented): An optical communication network of network elements 
coupled together with Optical Carrier (DC) links, the optical communication network 
compnsing: 

a working path compnsing a first set of 00 links and network elements that are 
configured to transmit data traffic between first and second path-terminating network 
elements; and 

at least one protection path compnsing a second set of OC links and network elements 
that are assigned to transmit data traffic between the first and second path-terminating 
networic elements if a failure is detected on the wortcing path, each of the OC links of the 
second set comprising reserved bandwidth for the data traffic to traverse the protection path 
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wnerein taDles within the network elements of it)e working patn compnse a protection 
entry that dictates switching instructions that must be appiied to the network elements of the 
protection path to configure the protection path. 

Claim^d3l[previousiy presented): A network according to claim 28. wherein at (east one of the 
network elements of the first set is within the second set. 

^^ 

Ciainv34 (previously presented): A netwoh^ according to claim 28, wherein the data traffic is 
defined by the Synchronous Optical Netwonc (SONET) standard. 

Ciairrvd^Tpreviously presented): A network according to claim 28, wherein the data traffic is 
defined Oy the Synchronous Digital Hierarchy (SDH) standard. 

Ciaim^^(previousiy presented): A network element arranged to be coupled within a working 
path of an optical networks the network element comprising: 

means for monitoring for a failure wthin the working path; 

means for determining protection switching data corresponding to the failure if a failure 

is detected in the woncing path; 

means for inserting the detenhined protection switching data within data traffic; and 
means for outputting the data traffic with the determined protection switttfiing data 

inserted, 

wherein the data traffic comprises a plurality of data units, eacn data unit 
comprising a path overhead that further oompnses at least one protection byte; and 

wherein to insen the protection switching data within the data traffic, the means 
for inserting the determined protection switching data inserts the protection switching data 
within the at least one protection byte. 

dainta/' ^previously presented): A network element arranged to be assigned within a 
protection path of an optical network, the network element comprising: 

means for receiving data traffic, the data traffic comprising a plurality of data units, 
each data unit comprising a path ovemead that further comprises at least one protection byte 
and the protection switching data being located within the at least one protection byte; 
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means for monitoring for changes in protection switching data within tne received data 
trafTic; and 

means for processing the protection switching data in the case that tne protectipn 
switching data has changed; and 

wherein the means for processing the protection switching data comprises meaps for 
reconfiguring the network element in the case that the protection switching data comprises a 
switching instruction related to the network element 

Claim 38 (canceled) 



Claim 3g (canceled) 



Claim 40 (canceled) 



Claim 41 (canceled) 

Ciaim^^previously presented): A network element according to clainfw21vherein the 
protection path comprises a plurality of networic elements, and wherein the protection 
switching data witnm the data traffic comprises switching instructions for reconfigunng each 
one of the plurality of network elements of the protection path that requires reconfiguration to 
configure the protection path, at least one of the plurality of netwonc elements of the protection 
path being a network element other than a path-temiinating element of the working path. 

Claim^aTfpreviously presented): A netwom element according 10 daim^jlBI&herein the 
protection switching data is generated by a network element within a working path associated 
with the protection pain and is adapted to be transported to network elements of the protection 
path, at least one of tne network elements of the protection path being a network element 
other than a path-terminating element of the working path. 

:^ 

Ciaim.4<(prev»ousiy presented): A method according to claim 16 wherein tne protection path 
comprises a plurality of network elements. 
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Claim 45 (canceled) 

Claim>8^previous|y presented): A networK according to daim 23 wherein the network 
eienDents are coupled together with the OC linKs to form a mesh network. 

Claim^rfpreviousiy presented): A network according to claim 28 compnsmg means fc?r 
assigning the protection path by adding protection entries to the tables. 

Claim^^^^reviously presented): A network according to claim>61iirherein each OC link within 
the first set compnses a working channel sector for the working path and at least one other 
channel sector from a group of channel sectors consisting of an unprotected channel sector, a 
protection channel sector, and an unassigned channel sector, each one of the working! 
Channel sector and the at least one other channel sector having a respective reserved 
bandwidth. 

Claim^^srfpreviously presented): A network according to ciaim,*8wherein each OC lir* within 
the first set has a working channel sector and at least one other channel sector selected from 
the group consisting of an unprotected channel sector, a protection channel sector, and an 
unassigned channel sector, the at least one other channel sector each having a respective 
reserved bandwidth, and wherein the respective bandwidths of a fir^t OC imk of the first set 
being different than the respective bandwidths of a second OC link of the first set. 

Ciaim;5CrtprevfOus|y presented): A network according to ctaim 28 wherein at least sonie of 
the instructions are switching instructions that must be applied to the first and second path- 
terminating network elements. 

Ciainri;5T(fM'evious|y presented): A method according to claim 16 wherein the protection 
switching data also indicates switch fabric modifications to network elements of the secpnd set 
of OC links and network elements. 

CiairrUSa^reviously presented): A method according to claim 16 wherein the first set and the 
second set each compnse a plurality of OC links. 
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aainri;»(previously presented): A network accordiog lo claim>»5wrierBin tne protection path 
compnses only a portion of an overall 4ata path followed Dy the data traffic. 

Ciain>Sf (previously presented): A network according to claim 28 wherein at least one OC 
link of the OC links of the first set comprises reserved l>andwldths for the working path and for 
other data traffic other than the data traffic. 

ClainrvSaiprBvjously presented): A network according to ciaim^ST^ereln each OC link of the 
first set comprises a respective bandwidth reserved for the working path, the respective 
bandwidth of a first 00 link of the first set t>eing different than the respective bandwidth of a 
second 00 imK of the first set. 

CtairrvSfftpreviously presented): A network according to claim>tfl^erein the working path 
comprises a first service access point to another network, and wherein the protection path 
comprises a second service access point to the other network. 

Claim-5/(previously presented): A network according to claim^^Sffwherein the working path 
and the protection path comprise network elements of the other network. 
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